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CC BY-NC-ND license (http://creativeHypersensitivity to mosquito bites (HMB) is a rare disease characterized by intense local skin
reactions with general symptoms, such as high fever and regional lymphadenopathy after mos-
quito bites. EpsteineBarr virus (EBV) chronic infection and NK cell lymphoproliferative disease
have been reported first in diagnosed HMB patients. Here, we present the case of a 6-year-old
girl with 2 months’ history of bullae and necrotic skin lesions, accompanied by a high temper-
ature, visual hallucinations, and liver dysfunction after mosquito bites. A histopathologic ex-
amination of the skin lesion showed vasculitis and EBV infection. We could not detect any
findings of hematologic malignancies or NK cell proliferative disease in the patient. Clinicians
should closely evaluate HMB patients for possible development of lymphoproliferative status or
hematologic malignant disorders.
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Hypersensitivity to mosquito bites (HMB) is characterized
by intense local skin reactions with general symptoms, such
as high fever and regional lymphadenopathy after mosquito
bites.1 Most patients present with clinical symptoms in the
first two decades of life, with a median age of 6.7 years.
This disorder has a strong racial predisposition and few cased by Elsevier Taiwan LLC. This is an open access article under the
4.0/)
614 T.-M. Chiu et al.reports of HMB have been reported from Japan and
Korea.2,3
HMB patients have been reported with chronic Eps-
teineBarr (EB) virus infection and natural killer (NK) cell
leukemia/lymphoma. The pathogenesis of HMB may be
related to clonal lymphoproliferation of EB virus DNA-
positive NK cells.2 Here, we describe a patient with sys-
temic EBV infection who presented with hypersensitivity to
mosquito bites but without NK cell proliferative disease.
Case report
A 6-year-old girl was referred to our hospital with three
episodes of systemic symptoms including a high tempera-
ture rising to 40C, and visual hallucinations after mosquito
bites. Physical examination revealed bullae and subse-
quently necrotic skin lesions at the mosquito bite sites
(Fig. 1). Hepatosplenomegaly and peripheral lymphade-
nopathy was not detected. She had a normal life during
symptom-free days and did not have a family history of
similar conditions. Abnormal EEG recording with epilepto-
genic activity over the left occipital area was noted. No
definite abnormality was found by chest X-ray and brain
magnetic resonance imaging. Laboratory tests showed the
following results: white blood cell 11,100/mL (neutrophil
61%, lymphocyte 23%), C-reactive protein (2.55 mg/dL),
erythrocyte sedimentation rate (10 mm/hour), C3 (140 mg/
dL) and C4 (34.5 mg/dL). High IgE level with 1784 kIU/L and
liver function impairment with ALT (680 U/L), AST (136 U/L)
were found. IgG (1160 mg/dL), IgA (121 mg/dL), IgM
(57.4 mg/dL) levels, and lactate dehydrogenase were
normal. CSF examination did not show positive findings.
Anti-neutrophil cytoplasmic antibody and anti-nuclear
antibody were negative. Lymphocyte subset analysis
demonstrated percentages of CD3 (78%), CD4 (43.1%), CD8
(31.6%), NK cell (3.2%), and CD19 (14%). IgM for anti-nuclear
antigen (EBNA), viral capsid antigen (VCA) and anti-early
antigen (EA) to EBV were all negative. However, the
levels of anti-VCA IgG, anti-EA-DR IgG and anti-EBNA IgG
were increased which is consistent with chronic EBV
infection. A skin biopsy from the lesion showed necrosis,
interstitial and perivascular eosinophilic and lymphocytic
infiltrate, and small vessels with fibrinoid necrosis (Fig. 2A).
In situ hybridization for EBER (EBV encoded RNA) was pos-
itive (Fig. 2B) and NK cell marker (CD56) was negativeFigure 1. Skin lesion at a mosquito bite site on the left forearm
necrosis formation.(Fig. 2C) in the mosquito bite site. The patient had a bone
marrow biopsy, and EBER revealed a positive finding
(Fig. 2D). The skin lesion and systemic symptoms improved
with treatment with oral corticosteroids. We could not
detect any findings of hematologic malignancies.Discussion
Hypersensitivity to mosquito bites (HMB) was initially
thought to be a simple allergic reaction to mosquito bites;
however, it showed several features distinct from com-
mon mosquito bite allergies. In patients with HMB, the
cutaneous reaction such as bullae and necrotic ulcera-
tions at bite sites is much more severe compared with the
general skin lesion induced by mosquito bites and is
further associated with systemic symptoms such as high-
grade fever and peripheral lymphadenopathy.1e3 In our
case, the clinical features with HMB included periodic
attacks with intense local skin reactions accompanied by
high fever, high IgE level, and perivascular eosinophilic
and lymphocytic infiltrate with fibrinoid necrosis in mos-
quito bites sites, compatible with hypersensitivity
vasculitis.
EpsteineBarr virus (EBV) is a member of the herpesvirus
family and has occasionally been implicated in the patho-
genesis of leukocytoclastic and granulomatous vasculitis,
lymphocytic vasculitis, and granulomatous vasculitis.4,5 As
cases accumulated, it became apparent that up to 33% of
HMB patients have been associated with chronic active EBV
infection (CAEBV).2 The case did not present clinical
symptoms and blood smear regarding EBV associated in-
fectious mononucleosis and no hemophagocytic lympho-
histiocytosis (HLH) was noted by bone marrow aspiration.
We present this case with visual hallucinations and distor-
tion of the body image with characteristics of “Alice in
Wonderland” syndrome by EBV infection. Electroencepha-
lography showed focal spikes over the left occipital areas
and may be the cause of the visual hallucinations. Visual
hallucinations are a peculiar characteristic of primary EBV
infection and may be due to recently clinical presentation
accompanied by HMB. In this case, the patient had visual
hallucinations, liver dysfunction, elevated EBV serum titer,
and positive EBER findings in situ hybridization in mosquito
bite sites and bone marrow biopsy which is consistent with
chronic EBV infection.showing (A) erythema, swelling and bullae and (B) subsequent
Figure 2. (A) Histology of the skin lesion showing necrosis, interstitial and perivascular eosinophilic and lymphocytic infiltrate
and small vessels with fibrinoid necrosis (H&E 200). (B) In situ hybridization analysis for EBER demonstrated that EBV was present
with the perivascular inflammatory infiltrates (400). (C) NK cell marker (CD56) was negative in skin lesion (200). (D) In the bone
marrow biopsy, in situ hybridization for EBER was positive (400).
Hypersensitivity to mosquito bites by EpsteineBarr virus 615EBV has been implicated in the development of a wide
range of various B cell and non-B cell neoplasms such as
Burkitt’s lymphoma and nasopharyngeal carcinoma. EBV
can also infect T cells and NK cells to induce lymphopro-
liferation diseases.6 Major NK-cell type of CAEBV infection
is characterized by higher EBV DNA loads, high titers of IgE
and hypersensitivity to mosquito bites.7 Some patients may
already have EBV-associated NK cell lymphoproliferative
disease, leukemia, or lymphoma when the first episode of
HMB is diagnosed.8e11 This case presented with HMB which
may belong to EBV-associated T cell lymphoproliferative
diseases without NK cell proliferation in mosquito bite le-
sions and bone marrow aspiration.
Pathogenic mechanisms linking oncogenesis of EBV-
infected NK cells in HMB patients due to mosquito salivary
gland extracts could induce reactivation of latent EBV
infection in NK cells.12 Mosquito antigen markedly
increased expression of the EBV oncogenes, such as latent
membrane protein 1 (LMP-1), in NK cells which induced
proliferation of NK cells and led to NK cell neoplasm.2 Asada
et al demonstrated that adding corticosteroids to the cul-
ture of PBMC from the HMB patient inhibited the
enhancement of LMP1 expression and NK cell growth, which
suggests that topical and systemic corticosteroid to HMB
patients immediately after mosquito bites may provide an
approach to prevention of oncogenesis of EBV-infected NK
cells.2
Reported cases of severe HMB were very rare in
Taiwan.13,14 HMB may have a strong association with ma-
lignant histiocytosis. A 21-year-old woman had suffered
from repeated vasculitis and panniculitis with fever and
chills following mosquito bites since the age of 7.Unfortunately, she contracted hemophagocytic histiocy-
tosis and died from respiratory failure. However, this case
did not show evidence of EBV infection by pathology or
serology.14
In summary, we described a patient with systemic EBV
infection who presented with hypersensitivity to mosquito
bites without NK cell proliferative disease. Clinicians should
closely evaluate HMB patients for possible development of
lymphoproliferative status or hematologic malignant
disorders.
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